The presence of fingered branch-bearing Zoogloea has been noted on a number of occasions in the Baroda Sewage Disposal Works. Samples of raw sewage, the effluent from the continuous flow settling basin, the raw sludge, the floating scum in the settling basin, the final secondary digested sludge, and the supernatant liquid from the secondary digester were kept without any disturbance in 1-liter Pyrex glass beakers, which were loosely covered with petri dishes. Scum was formed on the surface within 48 hr in all the samples, and fingered Zoogloea colonies resembling the pure culture of Zoogloea ramigera reported by Crabtree et al. (5) were found in all except the final secondary digested sludge and the supernatant liquid from the secondary digester. It is not known whether the Zoogloea colonies discovered in the above cases are the same as or different from the typical Zoogloea ramigera of activated sludge, and whether they are slime-forming or flocculent types of bacteria. In any case, they seem to be different in their ecological status and in the nature of the accompanying protozoans from the typical Zoogloea ramigera. The reasons for the absence of zoogloeas in two of the samples are unknown.
Extensive studies carried out on the microbial flora and fauna of sewage purified by the activated sludge process have indicated the presence of Zoogloea ramigera (4-7,1, 24; Unz and Dondero, Bacteriol. Proc., p. 37, 1964) along with certain types of free-swimming or stalked ciliates. The importance of the latter in determining the condition of activated sludge has also been reported by a number of workers (2, 3, 9, 10, 12, (14) (15) (16) (17) (18) (19) (20) (21) . The special importance of Vorticella in deciding the degree of purification of sewage has been stressed by Pillai and Subrahmanian (14, 16) , Reynoldson (22) , Hartman (9) , and Hawkes (10) .
During the course of our studies on purification of Baroda sewage, an Zoogloea ramigera from laboratory model activated sludge process. X 64. (13) .
RESULTS AND DISCUSSION
The results of microscopic examination are shown in Table 1 and Fig. 1 to 8 , and those of the physicochemical analysis are in Table 2 .
Fingered Zoogloea colonies, resembling those shown for the pure culture of Z. ramigera by Butterfield (4) and by Crabtree et al. (5) , formed in the case of samples drawn from the raw sewage, the top scum, the raw sludge, and the final effluent from the continuous-flow settling basin. They disappeared in 2 to 8 days when the top scum formation on the surface also ceased.
However, they did not form in the final secondary digested sludge liquor and in the supernatant liquid from the secondary digester. The last two samples were characterized by the presence of a large amount of ammoniacal nitrogen (Table 2) . It is, perhaps, possible that the high content of ammoniacal nitrogen prevented the growth of Zoogloea as suggested by Rich (23) .
From a study of Table 2 , it will be seen that the 5-day biochemical oxygen demands at 20 C of all the samples, except the final secondary digested sludge, are very high, and their relative stability is very low. The chemical conditions of these samples in which colonies of Zoogloea are found, in short, show varying degrees of purification and do not represent those of a well-conditioned activated sludge and effluent. The spherical or fingered lobed zoogloeal colonies have been discovered in raw sewage and in other samples receiving no treatment at all. Thus, it would seem that the presence of Zoogloea organisms is not associated with the chemical conditions involved in purified sewage. Of course, one may ask whether this organism is the same as the one reported to occur in the sludge of an activated sludge plant. To test this, a laboratory model activated sludge plant was set up, and similar organisms in the well-purified sludge were detected. Thus, Zoogloea organisms seem to be present in all the sewage samples where ammoniacal nitrogen content is not very high.
Regarding the protozoans (Table 1) , V. microstoma was found in all the samples but was present in varying numbers. Podophyrya fixa was also seen in a few cases. Paramecium caudatum was found in fairly large numbers in raw sewage along with fingered Zoogloea colonies. In other cases its number was comparatively less. Epistylis plicatilis was the other stalked ciliate which was found only in the sludge from the laboratory ZOOGLOEA IN SEWAGE model activated sludge plant. All protozoans, except E. plicatilis, and Zoogloea were found in samples of raw sewage as well as in samples drawn from different places in the continuousflow primary settling basin and in the activated sludge plant.
These observations raise an important question regarding the role of these organisms in sewage purification. Studies are now being carried out on the exact biochemical composition of raw sewage as well as of samples drawn at different stages of purification with the aim of finding a clue about their appearance and their metabolism.
